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19. DATA MANAGEMENT AND GIS 

19.1 Introduction 

This section presents the 2004 results of the data management and geographic infom1ation system (GIS) 

program currently in progress at Resource Data Inc. (RDI) for the Northern Dynasty Mines Inc. (NDM), 
Pebble Project. The GIS and scientific data generated as part of the pem1itting process are valuable assets 
to NDM. In the short term, NDM must make the data available to the environmental-baseline project 
team. In the long term, NDM must maintain the data to support the requisite envirom11ental in1pact 
statement and permitting process and ultin1ately to support the monitoring of Pebble Mine activities 
throughout the life of the project. A sound data management strategy assures that tl1e data are accurate, 

tin1ely, and integrated into a multidisciplinary database. 

RD I's data management solution is completely automated. Th:is automated system helps eliminate errors 

caused by manual editing and analysis of scientific data. This methodology was used to define clear 
requirements for data deliverables and to provide data sources with the necessary tools to verify 

compliance with these requirements prior to delivery. 

RDI's prin1ary scope of work consists of the following activities: 

• GIS work. 

• Website and data management. 

The GIS work covers managing all mapping data collected during baseline studies, creating and loading 
base-map and Pebble-specific data, supplying GIS support for the wetlands study, and providing 
cartographic services to support the entire project. Website and data management includes building a 

central data repository for the project, providing web-based tools to enter and report on project data, and 
developing tools to upload data into the project database. The website and database are being desigoed to 
provide long-tenn storage and access to baseline data throughout the projected 50-year life of the mine. 

19.2 Program Objectives 

The objectives of2004 GIS activities were as follows: 

• Develop standards for spatial data including datum, projection, and accuracy. 

• Compile base-map data. 

• Compile 2004 study data. 

• Distribute data to all investigators. 

The objectives of 2004 activities related to website and data management were as follows: 

• Establish standards for data fonnat, content, and transfer. 

• Support 2004 field operations through tl1e development of web-based software for data entry, 
document management, project management (calendar, logistics tools, etc.), and mapping. 

• Support data analysis and reporting. 

• Manage documents. 

• Ensure NDM ownership of system hardware, software, and data. 

PR r.h rn Data Manaaement and GIS 19-7 Rev. 0, 11/4/05 
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19.3 Scope of Work 

19.3.1 GIS 

DRAFT 

RDI's scope of services included developing GIS standards, building a GIS to support the permitting 

process, and providing GIS support to NDM and its contractors. TI1e activities outlined below have been 
completed. 

19.3.1.1 GIS Management 

RDI created standards for managing the GIS data associated with the Pebble Project. Standards included 
creating or defining types and versions of software to be used, spatial data-naming conventions, standard 
projection, standard map templates, metadata requirements, and map and data transfer procedures. 

The standard mapping software used in Pebble is ESRI ArcGIS 8.3. This ensures that all figures and maps 
produced for the project are compatible. Data-creation software is up to the individual consultants as long 
as the resulting data are 100 percent compatible with ArcGIS 8 .3. 

Standard map projection for the project is Alaska State Plane Zone 5 using the 1983 North American 
Datum. 

Data storage and naming conventions include the following: 

• All GIS data are stored in the GIS FINAL folder. 

• Data inside of GIS _FINAL are stored in subfolders named by a three- or four-character 
abbreviation of data originator. 

• Inside of the data originator subfolders, consultants create CATEGORY folders at their 
discretion. 

• All SHP-file (shape-file) names are limited to 13 characters and must contain a version number. 

An example is hydro_ V02. 

• Data are stored in ESRI SHP file format. 

All data must have metadata populated using the ESRI metadata tool set. 

Standard map templates for use by the project team also have been created. The templates were created as 
ArcGIS MXT files. They include the following: 

• 8 Yi" X 11" Portrait. 

• 8 Yi" X 11" Landscape . 

• 11" X 17" Portrait. 

• 11 "X 1 7" Landscape . 

• 24" X 36" Landscape . 

• 35" X 50" Landscape . 

RDI keeps the master GIS data repository and coordinates all data transfers from RDI to project 
consultants via portable hard drives or via the project data management website described in Section 
19.3.2 
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19.3.1.2 Compile Base-map Data 

RDI compiled base-map data for use by the project team. All data were converted from their native 
fonnat for use in ArcGIS 8.3. Data include the following: 

• U.S. Geological Survey (USGS) 1 :63360 Digital Line Graph (DLG) hydrography. 

• Fifty-foot contours generated from USGS 1:63360 Digital Elevation Models (DEMs). 

• Hand-entered geographic labels and waterbody labels from USGS Digital Raster Graphs. 

• 1 :2400-scale ortho-photography for the im1er mine area developed by Eagle/Kodiak Mapping. 

• 1 :2400-scale vector mapping for the im1er mine area developed by Eagle/Kodiak Mapping. 

• 1 :2400-scale Lidar mapping produced by Eagle/Kodiak mapping developed for the itmer mine 
area. 

• 1 :4800-scale ortho-photography for the outer mine area developed by Eagle/Kodiak Mapping. 

• 1 :4800-scale vector mapping produced by Eagle/Kodiak mapping developed for the outer mine 
area. 

• Township, range, and section information. 

• National Parks and Preserves data. 

• Native regional corporation boundaries 

• 1 :2400-scale ortho-photography for the road corridor developed by AeroMap U.S. 

• 1 :2400-scale Lidar mapping produced by AeroMap U.S. 

19.3.1.3 Load Pebble Data 

RDI processed 34 individual mine development concepts and 7 road and port preliminary design concepts 
for the project. The mine design concepts were delivered to RDI from Kitight Pies old in Auto CAD 
format. Upon receipt of the mine designs, RDI converted the data to polygonal ESRI SHP files for use in 
potential itnpact assessment and distribution to consultants. Road and port design concepts were delivered 
to RDI from PND Inc. as AutoCAD files. RDI converted the data into ESRI SHP files for use by the 
consultants. 

19.3.1.4 Environmental Data 

RDI gathered and converted various environmental data sets into ArcGIS 8.3 for the Pebble Project. In 
some cases data only existed in paper format and were digitized. Data sets include the following: 

• Anadromous fish streams. 

• U.S. Fish and Wildlife Service (USFWS) caribou habitat. 

• Alaska Department of Fish and Game habitat mapping, including bear habitat, bird habitat, 
caribou habitat, clam habitat, crab habitat, fish habitat, marine mammal habitat, moose habitat, and 
sheep habitat. 

19.3.1.5 Data Acquisition for Three Parameters Plus and Others 

RDI acquired and processed data sets for use by Three Parameters Plus (3PP) and other environmental 
consultants. Certain data sets only existed in paper form and required digitizing. All data were converted 
into ESRI SHP fom1at. Data include the following: 
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• Surficial geology. 

• USFWS National Wetland Inventory (NWI). 

• National Resource Conservation Service soil maps. 

• USGS Earth Resources Observation Systems (EROS) Bristol Bay land cover. 

19.3.1.6 Ongoing support for 3PP and Others 

RDI supports 3PP and HDR Alaska, Inc., in the wetlands delineation process. The following activities 
were completed in 2004: 

• Produced field maps and photo reports-RDI created field maps on Rite in the Rain paper for use 
by 3PP and HDR during the field season. 

• Wetlands data scrnbbing-RDI scrubbed wetlands data to remove slivers and close polygons and 
to maintain the integrity of the wetlands mapping. 

• Processed photos and photo location information-HDR and 3PP delivered their digital 
photographs and location infonnation to RDI for processing into the wetlands application described 
Section 19 .3 .2.5. 

• Provided analysis of mapping-RDI provided 3PP with summary tables showing acres disturbed 
by vegetation type and hydrogeomorphic (HGM) classification. 

• Impact analysis of alternatives-RD I provided data tables of potential impacts of mine 
development concepts. Data tables were generated by intersecting potential mine designs with 
enviromnental GIS data and creating tables which contained impact of habitat by species. 

19.3.1.7 Cartographic Services 

RDI provided cartographic services to the project team on an as-needed basis. Maps were typically for 
internal project meetings or agency meetings. Over 100 individual custom maps or variations of maps 
have been produced for the NDM team. 

19.3.2 Data Management 

RDI created a web-based data management application. The website is a secure site with varying levels of 
internal security. The role-based security allows different types of functionality based on a user's log-in. 
This document is a sunnnary of functionality present in the system. 

19.3.2.1 Document Repository 

A document repository was created which allows members of the Pebble project team to share digital 
documents. The repository allows users to upload and download any type of digital file. Document 
information is captured via user-entered metadata and is tracked by version number. Role-based security 
determines user privileges for adding, viewing, editing, and deleting files. Because it is expected that the 
repository will hold a large number of documents, search functionality was created so that users could 
enter specific criteria to target specific docnments and document types. Files are stored within folders and 
displayed in a "collapsible" tree-view allowing for easy viewing and retrieval of documents (Figures 19-1 
and 19-2). 
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19 .3.2.2 Calendar 

RDI developed a project calendar for use by the project team. The calendar has two views: project team 
view and NDM management team view. A user has access to one or both calendar views based on their 
login. The calendar allows users to schedule meetings, set recurring meetings, and attach digital 
documents to meetings (Figure 19-3). 

19.3.2.3 Contacts 

A project team contact list was created. The list is generated dynamically and is updateable by 
administrators. The contact list (Figure 9-4)-exportable to Microsoft Excel--captures, stores, and 
reports the following infonnation: 

• Name . 

• Title . 

• Phone Number. 

• Fax Number. 

• Email Address . 

• Area of Expertise . 

• Company . 

• Company Description . 

• Address . 

19.3.2.4 Logistics 

RDI created a series of!ogistics fonns to support the project. Logistics info1mation includes the 
following: 

• Emergency Procedures-Lists contact information and procedures to follow in the event of an 
emergency (Figure 19-5). 

• Helicopter Request Fonn-Allows users to enter information to schedule helicopters for field 
work (Figure 19-6). 

• Bear Guard Support Form-Allows users to enter information for scheduling bear guard snpport 
when condncting field work at sites where wildlife could pose a potential threat to team members 
(Figure 19-7). 

19.3.2.5 Wetlands 

The wetlands application allows certain users to enter field infom1ation on wetlands and to create reports 
using this information. The application stores all information related to the wetlands program, including 
field data, site location maps, and digital photographs of each wetland plot location. 

Primary input for wetlands infonnation is accomplished using the Jurisdictional Wetlands Input Form. 
The input form allows users to enter applicable infom1ation based on the following sections: 

• Site Location-Infonnation relating to the location of an individual field plot including a site 
location map (Figure 19-8). 

• Vegetation-Information relating to the vegetation located at a field-plot location (Figure 19-9). 
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• Hydrology-Inforn1ation relating to the hydrology present at a field-plot location (Fignre 19-10). 

• Soil Profile-Infonnation relating to the soil profile present at a field-plot location (Figure 19-
11). 

• Other Soil-Additional information on the soil present at a field-plot location (Figure 19-12). 

• Detenninatiorr-Final infonnation on whether or not the field plot is a wetland; also allows for 
storage of multiple digital photographs of the field plot and surrounding area (Figure 19-13). 

• Assessment-If the wetland is designated as a wetland on the Determination tab, an Assessment 
tab will appear, allowing the user to select from a pre-defined list of wetland variables (e.g., 
hydrologic, landscape, and vegetation variables; Figure 19-14). 

Wetlands reports include the following: 

• Jurisdictional Wetland Plot Report-Retrieves all data related to a specific wetland field plot and 
displays a comprehensive report with detailed information on vegetation, hydrology, soil profiles and 

indicators, determination, and assessment (Figures 19-15 and 19-16). 

• Master Plant-list Report-Allows a user to search for plant types by watershed and firm. Report 
is exportable to MS Excel (Figure 19-17). 

• Jurisdictional (JD) Wetland Determination Photo Report-Provides photos and basic information 
about a wetland plot including location, soils, hydrology, and dominant plants by stratum. Report is 
exportable to MS Word (Figure 19-18). 

• Plant Community Report-Allows user to search for plant life based on a variety of criteria. 
Report includes information on species location, composition, soil horizon, and wildlife observations 
in a specified range. Entire report is exportable to MS Word with some table sections exportable to 
MS Excel (Figure 19-19). 

• Functional Assessment Models-Eight models used to detennine functional capacity of a wetland 
as described in A Rapid Procedure for Assessing Wetland Functional Capacity, Based on 
Hydrogeom01phic (HGM) Classification (Magee, 1998). The models run in an automated format 
based on user input and administrative settings. Model results are exportable in MS Word format 
(Figure 19-20). 

19.3.2.6 Links 

Links are provided to relevant web-based resources for associations, publications, and government and 
regional agencies (Figure 19-21). 

19.3.2.7 Field Forms 

Field fonns were developed to capture infonnation relating to studies conducted during the 2004 and 
2005 field seasons. Data captured in these forms will be exportable to MS Excel for future analysis. 
Forms include the following (Figure 19-22): 

• Water Quality Monitoring . 

• Habitat Assessment. 

• Diatom Live/Dead Count. 

• Diatom Identification . 

• Subsampling . 
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• Physical Characterization. 

• Benthos/Water Quality. 

• Chironomidae ID. 

• Periphyton Field Data Sheet. 

• Periphyton Sample Lab Processing Sheet. 

• Sample Login Sheet. 

• Sample Login/Tracking Sheet. 

• Spawning Count 

• Removal Form 

• Identification 

• Ilianma Lake Study 

• Macroinvertebrate/Periphyton/Water Quality 

19.3.2.8 Analytical Data 

The analytical data application contains a generic data loader which is user configurable. The data loader 
checks incoming data for a variety of problems such as duplicate sample numbers, missing rows within a 
colunm, previously loaded samples, etc. It is composed of the following functionality (Figure 19-23): 

• Create New Data Loader-Allows users to create a new data loader for the system. The data 
loader controls the electronic data definition (EDD), which specifies the format of the colnmns to be 
added to the database. 

• Edit Data Loader-Provides the ability for users to edit an existing data loader (Figure 19-24). 

• Delete Data Loader-Removes a data loader from the system. 

• View Loader History-Allows users to search through a history log of all data loaded to the 
system (Figure 19-25). 

• Load Data-Allows users to load analytical data to the system in the format specified in the 
electronic data definition. 

• Reload Data-Allows users to reload data which has been loaded to the system previously. 

• Data Extractor, Run Existing Report - Allows user to run an existing report by selecting the 
colunms to display and performing simple filtering on those columns using boolean operations 

• Data Extractor, Defme New Report - Allows user to defme a new report by binding metadata 
with a Oracle view. 

• COC List Reports - Allows users to access filter page and result screen for reporting COC Header 
infonmtion (Date, Company, Location, etc.) 

• COC Details Report - Allows users to access filter page and result screen that shows all COC 
samples collected. 

• COC Sample Exception Report - Report that shows samples that are on the COC, but are not in 
the laboratory reported samples. 

• COC Lab Analysis vs. Requested Method - Report that shows samples whose tested methods 
differ from the field requested methods. 
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19.3.2.9 GIS Map 

The GIS map is an interactive web-based mapping application. It allows users to view GIS data which has 
been collected and generated for the Pebble Project (Figure 19-26). 

19.4 Technologies Used 

19.4.1 GIS Technology 

The Pebble Project GIS is based on ESRI technology. 

• Arc View 3 .3 is used for habitat mapping. 

• ArcGIS 8.3 is used for all other functionality, including map production and data creation. 

• Vector data are stored as ESRI shape files. 

• Raster imagery is stored as Geotiffs with ESRI pyramids. 

• Data are distributed via portable hard drives or the project website. 

• Web-based GIS is developed on ArclMS 9.02. 

• All GIS data are documented using the metadata tools in ArcGIS. 

• Standard map projection is Alaska State Plane Zone 5 Feet. 

• Datum is 1983 North American Datum. 

19.4.2 Data Management Technology 

The project website was developed using the following technologies: 

• Oracle 10g. 

• Microsoft Advanced Server 2003. 

• Microsoft Internet Information Server. 

• Microsoft C#.NET. 

• Dell Poweredge 2600 XEON Server. 

19.5 References 

Magee, D.W. 1998. A Rapid Procedure for Assessing Wetland Functional Capacity, Based on 
Hydrogeomorphic (HGM) Classification. Bedford, NH. Normandeau Associates. 
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FIGURE 19-13, Determination Tab, Jurisdictional Wetlands Input Form 
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FIGURE 19-14, Assessment Tab, Jurisdictional Wetlands Input Form 
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-= Pebble Gold Copper Project: Master Plant List 

Search Criteria: 

Watershed(s): Pile Bay 

Firmjs): HDR 

Master Plant List: 
E:<port lo Excel I 

. ,,., '., " •:; 

Betula kena1ca IKena1 Birch IT!S !TREE FACU 

P1cea glauca (Trees) !White Spruce (Trees) IT !TREE FACU 

Alnus smua\a (shrub) IS1tka .A.Ider (shrub) IS ITS FAC 

Andromeda polifolia !Bog Rosemary s IDS OBL 

8etula nana 1Swamp Birch s 1ss FAC 

Empetrum rngrum !Black Crowberry s DS FAC 

Ledum decumbens !Narrow-Lear Labrador-Tea s DS IFACW 

Lmnaea boreahs ITwmflower s DS FACU UPL 

Menz1esia ferrugmea IMock-A:rnlea s ss FACU'" UPL 

P1cea glauca (Saplings) !White Spuce (5ap!mgs) Is SAP FACU 

Potentilla frut1cosa !Shrubby Cmquefo1I s ISS FAC 

Ribes laxifiorum ITraihng Black Currant Is ss NL -
Saint barclayi !Barclay Willow IS ss FAG 

Salm iuscescens IAJaska Bog Willow s ss FACW 

Salm pulchra !D1arnond-LeafWillow s 1ss FACW 

Serbus s1tchens1s !Mountain-Ash IS ss FACU~ NL 

Spiraea beauverd1ana IBeauvered Spiraea IS 1ss I FAC 

Vacci111urn rnicrocarpus !Blueberry Is IDS I DBL 

Vaccmiurn ovahfo\iurn !Early Blueberry s ss I FAC 

Vaccmiurn uligmosum !Bog Blueberry s DS FAC 

Vaccm1urn v1t1s-idaea !Mountain Cranberry s OS FAC 

Viburnum edule ISquashberry s 1ss FACU 

Achillea boreahs !Yar10w IH lsH NL 

Calamagroshs canadensis IBlue-Joint Reedgrass H SH FAG 

Care,: aquatilis lvvater Sedge IH ISH OBL 

Carex canescens jHoary Sedge IH ISH OBL 
e 

Carex lyngbye1 ILyngbye's Sedge IH SH DBL 

Carer. pauc1flora !Few-Flower Sedge IH ISH OBL 

Care,: phyllomarnca !Coastal Stella\e Sedge H ISH OBL 

Carex pluriflora !Severa! Flowered Sedge H ISH OBL 

Care~ rariflora ILoose Flowered Sed9e H !SH OBL 

Carex saxatilis !Russet Sedge H ISH !FACW 

Carex sp 1Sedqe H ISH 

r:nmus sn;1r.1r.;i l:;wP.rl1sh f)w;il't Dnnwnnrl . H. lSH lFA('; .:J 

FIGURE 19-17, Master Plant List Report 
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.~- '.Fi[ ; i t)le fd,: !£,ew F~vontes Iool; !:[elp 

Pebble Gofd Copper Project: Jurisdictional Wetland Determination Photo Repon Plot Number: 

Wetland S1alus 

3PP0010 :;JI 
y I 

Field Investigators:: 
Chnstopher love (3PP) 
Steve Reidsma (3PPJ 

USGS Quatl: JUD7 GPS: ILID7 

Township: 03S GPS: 38 

Range: 35W GPS: 35W 

Section: 33 GPS: 33 

Watershed: South Fork l{oktuli GPS: 

landform: Swale 

Topography: Concave 

Aspect: 118 degrees Direction: E 

Percent Slope: 4 

Elevation Range: 1152 

Hydrofogy & Soils 

Depth to Saturnted Soils (inches): 0 
Soil Profile Picture 

Depth to Free Water in Pit [inches): 

Primary Hydrology Indicators: None 

Secondary Hydrology Indicators: None 

HGM Class: Slope 

Depth of Organic Material; 19 

1987 Manual Hydric Soil Indicators: None 

Hydric Per 1987 Manual: Yes 

Hydric Per NRCS Field Taxonomy: Yes 

Soil Field Drainage Class: PD Field Taxonomy; 

Dominant Plants by Stratum: 

Tree: None Shrub: None Herbaceous: None 

Percent of Domirrnnt Species that are OBL, FACW, or FAC: 75% 

Vegetation Picture 1 Vegetation Picture 2 

FIGURE 19-18, Jurisdictional Wetland Determination Photo Report 
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FIGURE 19-19, Plant Community Report 
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FIGURE 19-20, Wetlands Functional Assessment Report 
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FIGURE 19-21, Pebble Links Table 
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FIGURE 19-22, Field Form Example, Physical Characterization 
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Data Leader Main Ment.i 

Oataloader !lame: !JChem1cal] 20CJ~ Shaw Cnem1slry Loa de, 

j /,l~v, IJ;,\.1 'oaM, i Defmo a new d;;ta loader 
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0
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FIGURE 19-26, GIS Map 
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